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INTRCHXfCTION 

In September, 1988, the Ontario Ministry of the Environment, 
Northwestern Region, conducted an injury assessment survey of 
vegetation near the Ministry of Transportation (mtO) Longjxw Lake 
patrol yard, 19 kilometres east of Kenora, Ontario. The patrol 
yard, built in 1975, stores sand and salt (sodium chloride) for 
winter road maintenance. Results fron the 1988 survey were reported 
in a previous memorandum.^ 

The Ministry's investigation was in response to ccoiplaints from 
a Barnes L2»ks resident living approximately 200 m (metres) east of 
the patrol yard. The con?3lainant alleged that the MTO facility was 
the source of contaminants which caused injury to trees and 
contaminated the drinking water suf^ly. 

This memorandum reports the results of field assessments and 
laboratory analysis of soil and vegetation samples obtained in 
September, 1988 and August, 1989. 



MEraoos 

Samples of tree foliage, twigs and two depths of soil (0-5 and 
10-15 centimetres) were collected in Septend^er, 1988, from five 
sites around the patrol yard and from a control site remote from the 
affected area (see Figure 1). In August, 1989, only tree foliage 
from sites 1, 4 and the control was sanpled. Standard Ministry 
sampling and sani>le processing procedures were followed.^ All 
samples were analyzed for sodium and chloride at the Ministry's 
Toronto laboratory. 



RESULTS 

Samples of injured trembling aspen and balsam poplar foliage 
were collected on August 25, 1988, for pathological examination. 
These specimens had minor secondary diseases and insect pests but 
the main causal agent of the injury could not be determined. 
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On Septeinber 8^ 1988, injury to tree foliage was observed 
behind the mo seuid drane, along the north au:id south side of the 
access road to the ccw^ilainant's residence, and in a larger area 
near a sand and gravel storage area north of the MTO office and 
garage building (see Figure 1), injury in the storage area also 
extended east across Highway 17 towards Barnes Lake. In the area 
behind the sand dcaoe and along a drainage channel near the 
complainant's residence, there was severe marginal necrosis (death) 
of leaves of trembling aspen, balsam poplar and speckled alder. 
There was also severe terminal necrosis of 1-year-old black spruce 
needles, severe marginal chlorosis (yellowing) of serviceberry 
leaves, and severe interveinal chlorosis on white birch foliage. In 
the sand and gravel storage area about 60 m north of the patrol 
yard, jack pine, spruce, balsam fir and poplar trees were killed 
outright. Loss of bark from these trees indicated that they died 
several years ago. There was also severe marginal necrosis of 
trembling aspen foliage and death of ground vegetation (mainly 
grasses) along an obvious drainage path in this area. 

Re-evaluation of the vegetation injury zone on August 10, 1989, 
showed that the area and severity of visible injury to vegetation 
foliage was much less in 1989 than in September, 1988 (see 
Figure 2). 

The chemical analysis results for the vegetation is presented 
in Table 1. in 1988, foliar sodium levels were slightly to 
moderately higher in vegetation in the injury zone than in control 
sanples. Chloride concentrations were significantly elevated and 
exceeded control values by up to 1000 tiroes. Most sodium and 
chloride levels were lower in 1989 than in 1988. 

Studies in southern Ontario and in Minnesota have shown that 
chloride levels of 1000-2000 //g/g in conifer foliage are associated 
with foliage injury of 10 percent.' Levels of 7000 ^g/g may cause 
injury of 80 percent. In broadleaved trees, foliar injury laay occur 



- 3 - 



with chloride concentrations ranging from 2500 to 5000 //g/g.* 
Foliar chloride in the Longbow Lake patrol yard area was much higher 
than these reported threshold levels. 

In 1988, levels of sodium and chloride in twigs showed a 
similar pattern to that found in foliage. 

Table 2 reports levels of sodium and chloride in soil collected 
in 1988. Levels of sodium in surface soils were 4 to 6 times higher 
than those at the control site. Chloride concentrations were 50 to 
80 times higher than controls. Levels of these two contaminants 
tended to be higher in surface than in subsurface soil. 



DISCUSSION 

Information received from MTO staff revealed that operations at 
the MTO patrol yard probably contaminated the surrotinding soil and 
groundwater with road salt. The area behind the sand dome was 
likely contaminated when sanding trucks were loaded in the winter. 
During snow removal in the patrol yard, contaminated snow was pushed 
behind the sand dome into a marsh. During spring runoff, 
contaminated water from the marsh and surface water from the yard 
crossed Highway 17 through a culvert south of the access road to the 
complainant's residence. This drainage channel runs about 60 m 
along the south side of the access road before crossing to the north 
side through another culvert. About 60 m farther downstream, the 
channel enters Barnes Lake, a source of drinking water for two 
year-round residences and one seasonal cottage owner. 

Since 1975, treated sand, that could not be accommodated in the 
sand dome, was stored at least once in the gravel pit north of the 
patrol yard. The treated sand, containing 4-5 percent salt, stood 
imcovered for later use. The drainage pattern frcM this area is 
toward Barnes Lake, crossing Highway 17 through a culvert about 60 m 
north of the patrol yard access road. 
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In the spring of 1989, IflO hired a consulting firm to determine 
the best methods to control off-site loss of salt frran winter truck 
washing and spillage during heindling and delivery of salt. 

During the winter of 1988-89, before the consultant's report 
was received, MTO took interim action. No treated sand was stored 
outdoors and spilled salt was recovered. However, truck wash water 
was not recovered and contaminated snow was piled on the hill on the 
north side of the patrol yard. Salt from both these sources 
eventually drained into Barnes Lake. These changes in salt 
nanageroent probably account for the decreased vegetation Injury aixl 
lower foliar salt levels in foliage found in 1989 ccanpared with 
1988. 

To further curtail salt losses in 1989, three of the 
consultant's proposals were inplemented; all cracks in the floor of 
the sand dome were sealed, barriers to capture surface run-off water 
near the sand dcane were constructed (see Figure 2), and storage 
tanks were installed to collect water fron the sand dome area and 
wash water from trucks. Guywires were also placed between the salt 
sheds and sand dome and between the sand dome and the barrier wall 
to prevent disposal of contaminated snow in these areas. 
Contaminated snow near the salt sheds and sand dome areas and liquid 
from the two teuiks will be disposed of at an aH>i^oved site, about 10 
km south on Highway 71. 

In 1990, provided sufficient funds are available, replacement 
of the sand done and salt sheds will be considered. The consultant 
recommended that a larger structure be built to both house and 
haiKlle sand and salt under one roof, thereby eliminating salt losses 
from h2mdling operations outdoors. 



- 5 - 



CONCLUSIONS 



1. Road salt frcan the MTO Longbow Lake Patrol Yard contaminated 
groundwater, soil and vegetation in the surrounding area. 
Damage to vegetation was severe and extensive (1.8 hectares) in 
1988. The injury zone was much smaller in 1989 (0.2 hectares) 
ai>d some of the trees showed signs of recovery. 

2. Damage to vegetation in the injury zone was caused by E*^oto- 
toxic accumulations of chloride in plant foliage. 

3. The interim salt management program iirplemented by WTO in late 
1988 af^ared to produce benefits in 1989. 

RECONMElCtPiTIONS 

1, MTO should continue to pursue a diligent salt management 
program at Longbow Lake to minimize salt losses. 

2. MTO should review salt handling procedures at all patrol yards 
in Ontario to ensure safe handling and storage of all de-icing 
agents and should conform to guidelines referenced in 
"Guidelines for Snow Disposal and De-icing Operations in 
Ontario". 
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Figure 1. Sampling sites and vegetation injury zone, Ministry of Transportation (Longbow 
Lake Patrol Yard), September 8,1988. 
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Rgure 2.Samping sites and vegetation injury zone, Ministry of Transportation 
( Longbow Lake Patrol Yard ) , August 10, 1969. 
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TABLE 1. Levels of sodium and chloride (fjq/q, dry weight) in 
vegetation foliage and twigs near the Ministry of 
Transportation's Longbow Lake Patrol Yard, 
September 8, 1988 and August 10, 1989. 
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5400 
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5 


1900 
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Black 


Spruce 
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Current Year 




Needles 
Na Cl 


One-ye« 
Twi< 


ir-old 




Needles 
Na Cl 


Twigs 
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JS 


Site 


Na 


Cl 



9 13000 19 9100 10 11000 28 



7000 



Control 



200 12 200 



100 17 



80 



Site 



White Birch 



Na 



Cl 



Specked alder Serviceberry 
Na Cl N^ Cl 



1988 1989 1988 1989 1988 1988 1988 1989 1988 1989 



3 
4 



- - - - 20 12000 86 - 3700 - 
20 19 22000 11000 - - 54 36 1800 260 



Control 



9 <20 <20 



14 1600 



19 10 <20 <20 



*Na - Sodium 
^Cl - Chloride 
'^Insufficient sample 
-No sample collected 



TABLE 2. Levels of sodium and extractable chloride (//g/g, dry 
weight) in two depths of soil near the Ministry of 
Transportation's Longbow Lake Patrol Yard, September 6, 
1988. 
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